Abstract. This paper studied about the problem of estimation of fuzzy number. Fuzzy numbers can fill the essence of things or procedures more accurately than real numbers. And it has a better efficiency without too much calculation cost. So it is widely applied in industries and many science field. However, data missing and data skew are big trouble caused by some uncontrolled factors. Considering this problem and focusing on how to make up that emergency immediately at less computational costs, we proposed a linear method based on retrieval to figure out this kind of problems. It's a universal method, not only suitable to solve the fuzzy data problem, but also for real number. It is powerful and efficient with both linear system and non-linear system without too much calculation.
Introduction
In the real world, uncertainty is ubiquitous. Much of the information which decision making usually based on is fuzzy. Although human has a significant capacity to deal and make rational and logical decisions based on these uncertain information [1] , human's computing power is not a patch on computers in terms of whether imprecise accuracy or processing speed. Since any non-linear system can be transformed into fuzzy set according to fuzzy set theory [2] , fuzzy models performs well for uncertainty systems and based on fuzzy rules. In fact, fuzzy models have been used in many areas because of its advantages to extract full information of things or any procedures much better than real number (both linear or nonlinear system, since any nonlinear system can be approximated by several piecewise linear systems [3] ), such as operation research [4] , decision science [5] , physic [6, 7, 8] and many other branches of social science and hard science.
However, unforeseen emergency like data missing or data skew can be caused by some unpredictable factors, like equipment failure, workers mistake and power failure. Causing a huge loss if we cannot get it right as fast as possible. There are some studies about this, like linear programming (LP), it is often considered to solve this kind of
Preliminaries
Here, we are going to introduce some basic knowledge which we might need. Some of them come the studies by predecessors, basic conceptions of fuzzy number were defined and developed by Zadeh and other mathematicians.
Fuzzy numbers
Fuzzy number was firstly proposed by Zadeh, that can fetch more information from the nature than real number and formalizing the ability to make fuzzy decision making by human to some degree. It has been a hit since it was born. There are varies kinds of fuzzy number, they have different features and fit for dissimilar conditions. Since the triangular fuzzy numbers is most widely-used, this paper just introduces the basic definition about it. Definition 2.1. A triangular fuzzy number f is defined by a triplet, f = ሺa, b, cሻ, a, b, c ∈ ℜ. The left value 'a' and 'c' are the points which minimize the degree of membership. The middle value 'b' is this point that maximizes the degree of membership. Example 2.1. A triangular fuzzy number f = ሺ1,5,6ሻ, the maximal degree of membership is obtained at the middle point whose value is 5 and the degree of membership is 1. Similarly, at the left point and the right one, the degree of membership is minimal to 0. The certain degree of membership of one point is depended on the membership function.
Approximation operators
After getting the final result, we need to test the reliability of result. This need to transfer fuzzy number to real number. There are some mature methods to get there. we might need the following algorithm.
One of the most widely used methods. For example, in risk analysis [14] , is the socalled. ○ 1 Center of gravity [15] :
○ 2 The Possibility mean by Goetschel and Voxmanand [16] and later studied by Carlsson and Fuller [17] :
In the R&D project portfolio selection [18] , Amado [19] defined the extremely simple method:
Yager's method [20] :
These methods are not just suitable to approximate triangular fuzzy number, but also other kinds. Science triangular fuzzy number is most widely applied, we just take this kind as instance. 
Basic concepts and algorithm
This section will introduce numerical concepts which may be involved in this method, according to the fundamental theory of probability theory. Also, the algorithm of this methods will be introduced.
Basic concepts and theorem
This section would introduce some concepts involved in this method, some of them may notapplied in real practice. But it is necessary to describe and understand the organizing form of sample data. For convenience, we defined a new multiple which is needed in last step. visual form of the relationships between these data, we don't need to do any calculation. m is the times of observation frequency, so the number of abstract reference matrix is k. Each ݂ = ሺܽ , ܾ , ܿ ሻ. So this matrix is like this:
For convenience, denoted ݁ is the event ݁ in the ݇ ௧ matrix ‫ܯ‬ , ݂ is the value of ݇ ௧ observation of ݂ . ݂ = ሺܽ , ܾ , ܿ ሻ, ܽ is the value of ܽ observed in the ݇ ௧ observation. So, the matrix ‫ܯ‬ can be expressed by:
According to the definition, all the element in k th row of the matrix includes the relationship between ݂ and all other indicators. If we know all the data about others. We can calculate the discreet value. A convenience is that data can be easily organized in computer and dealt with a simple data structure, which means a lot of work saved.
Then we shall to making estimation, for a certain event in the matrix, , according to the ′′3σ′′ principle, while |x| ≤ 2.78 , the confidence level 1 − α ≥ 99.73% , α is significance level. Then, the x is acceptable, Meanwhile, |x ᇱ | = ห√3xห ≤ √3 * 2.78 = 4.8151 Also, if x ᇱ satisfies this condition, we should accept it as a reliable value.
Algorithm of this method
This part would introduce the steps of algorithm in appliance, according to the property1.
Step 1. As we need to use the information from historical data. So the firststep is to get primary data, denoted by Step 2. The data we have get is 'original'. They have many skew data from some extremity. So we should make some preprocess. ݂ is an outlier, if it satisfies any one condition, which will be deleted. After this step, if the number of sample data is not the same, we should delete the redundant data of a indicator to make sure the same number of data sample. Example 3.2.1. If the numbers of data of indicators are x, y, z, and x > ‫ݕ‬ > ‫.ݖ‬ Then, the amount of redundant data for indicator ݂ ௫ is ሺx − zሻ, we should delete ሺx − zሻ data from ݂ ௫ randomly. And so on, delete ሺy − zሻ data from ݂ ௬ .
Step 3. Supposing we still have m times observation value after last step.
We can construct such a reference matrix M = {݁ |݁ = ൫ܽ ᇱ , ܾ ᇱ , ܿ ᇱ ൯}.Then we reorder the ܽ according the value of ܽ , so we get:
Step 4. the matrix includes all the relationship between all indicators, while the data of ith is missing, we just need these event, that related with ݂ . according to the definition 2, we just need the data in ithrow. So constructing a n-order matrix 
We call this a reference vector, denote V = ‫ܧ‬ * ‫ܯ‬
Step 
Application
This section gives an application about this proposed method. Since this method is proposed for this condition in which a fuzzy number is lost in a successive procedure. We will use recorded historical data to make an immediately estimation. So this method involves data obtaining, data preprocessing, abstracting proper data we needed, and calculation. The last step is making a test of the final result.
Obtaining data sample
For a 3-indicator procedure
. since every data from a link in a procedure. So we must give those data certain meaning. We generated 100 sample data of each indicator randomly by computer software, according to an average array and a covariance matrix. So we set: The obj1~obj3 is the mean value of ݂ ଵ~݂ଷ respectively, which gives 'meaning' to the data, just like real data from a procedure. and the sigma1~sigma3 is the variance of matrix of ݂ ଵ~݂ଷ respectively, representing some uncontrolled random factors in real life. Here is just a part of data (We don't have enough space show them all): So we cannot reject the null hypothesis, while the significant level ∂ is 0.01. we can accept this estimation as a reliable result.
Conclusion
This method is largely depended on the retrieval with little calculation, just once deal to preprocess original samples and construct the relationship by an abstract matrix. Then, all the operation depends on retrievals and compare, it would not be a big problem to find position of a certain value while we put all data in order. And little calculation is needed in last step. Which can save a lot of computational and time costs. "Invest once, lifelong benefit" is the most prominent property. Generally, this method is more efficient and accurate while dealing with more criteria procedure.
